Meteorological data are used in many studies, especially in planning, disaster management, water resources management, hydrology, agriculture and environment. Analyzing changes in meteorological variables is very important to understand a climate system and minimize the adverse effects of the climate changes. One of the main issues in meteorological analysis is the interpolation of spatial data. In recent years, with the developments in Geographical Information System (GIS) technology, the statistical methods have been integrated with GIS and geostatistical methods have constituted a strong alternative to deterministic methods in the interpolation and analysis of the spatial data. In this study; spatial distribution of precipitation and temperature of the Aegean Region in Turkey for years 1975, 1980, 1985, 1990, 1995, 2000, 2005 and 2010 were obtained by the Ordinary Kriging method which is one of the geostatistical interpolation methods, the changes realized in 5-year periods were determined and the results were statistically examined using cell and multivariate statistics. The results of this study show that it is necessary to pay attention to climate change in the precipitation regime of the Aegean Region. This study also demonstrates the usefulness of the geostatistical approach in meteorological studies. key words: geostatistical interpolation, geographic information system, ordinary kriging, meteorological data.
INtrODuctION
Measurement and evaluation of the spatially distributed meteorological data have become important in connection with climate-change impact studies, determination of water budgets at different temporal and spatial scales, as well as validation of atmospheric and hydrological models. Meteorological data are usually available from a limited number of meteorological stations (Hofierka et al. 2002) , mostly because it is not economically and technically possible to obtain meteorological data throughout the entire surface. For this reason, spatial interpolation of the meteorological variables obtained from the certain sample points is performed in order to create a model for the entire surface.
Spatial interpolation is the procedure of estimating the value of unsampled points using existing observations (Waters 1997) . Methods for spatial interpolation can be classified into two main categories
MAterIAlS AND MetHODS
The Aegean Region is one of Turkey's seven geographical regions. It is surrounded by the Aegean Sea on the west and takes its name from the Aegean Sea (Ozcaglar 2014) . In this study, the area comprising eight provinces located in the Aegean Region has been analyzed. The total area is approximately 90,000 km 2 (Figure 1 ). The coastal areas of the Aegean Region has a Mediterranean climate. The effects of the Mediterranean climate extend up to 100-150 km inland from the coast. In coastal areas, winters are mild and summers are very hot and dry. The interior side of the region is affected by the continental climate (Sensoy et al. 2008 ).
In the present study, the time series of monthly precipitation and temperature data from 98 meteorological stations for the years 1975, 1980, 1985, 1990, 1995, 2000, 2005 and 2010 were used. Spatial distributions of the stations are shown in Figure 1 . The geospatial interpolation of temperature and precipitation data and all statistical analyses of the precipitation and temperature layers were performed using ArcGIS 10.0 software (Esri, Redlands, CA). The method of creating an estimation surface layer with the Ordinary Kriging is explained in Section "Creating An Estimation Surface layer with the Ordinary Kriging" and statistical analyses of layers is presented in Section "Statistical Analyses of layers". (GMS User Manuel 2012) . Semivariogram is a mathematical model of the semivariance as a function of lag and displays the statistical correlation of nearby points (Prasad et al. 2007) . Spatial autocorrelation (means feature similarity) is based on both feature locations and feature values simultaneously (not only based on feature locations or attribute values alone). Given a set of features and an associated attribute, it evaluates whether the pattern expressed is clustered, dispersed, or random (Matthews 2002) . Empirical semivariogram, computed by (Eq.1) for all pairs of locations separated by distance h (ESRI 2014a):
Semivariogram (distance h) = 0.5 * average[(value at location i -value at location j) 2 ]
(1) Figure 1 -The location of the study area (The Aegean Region, Turkey) and spatial distributions of the meteorological stations.
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The formula involves calculating the difference squared between the values of the paired locations. Figure 2 shows the pairing of one point (the red point) with all other measured locations. This process continues for each measured point (ESRI 2014a).
Often, each pair of locations has a unique distance, and there are often many pairs of points. To plot all pairs quickly becomes unmanageable. Instead of plotting each pair, the pairs are grouped into lag bins. The empirical semivariogram is a graph of the averaged semivariogram values on the y-axis and the distance (or lag) on the x-axis (Figure 3 ) (ESRI 2014a).
When two locations are close to each other (far left on the x-axis of the semivariogram cloud), then they are expected to be similar (low on the y-axis of the semivariogram cloud) (ESRI 2014a , Prasad et al. 2007 . "As pairs of locations become farther apart (moving to the right on the x-axis of the semivariogram cloud), they should become more dissimilar and have a higher squared difference (moving up on the y-axis of the semivariogram cloud)" (ESRI 2014a) .
Once the empirical variogram is obtained, the next step is to define a model semivariogram (GMS User Manuel 2012). Semivariogram modeling is a main step between spatial description and spatial estimation. The empirical semivariogram provides information on the spatial autocorrelation of datasets, however does not supply information for all possible directions and distances. For this reason, it is necessary to fit , is estimated by a linear combination of the values at N surrounding data points (Borga and Vizzaccaro 1996) .
In the Ordinary Kriging, the weight, i λ , depends on a fitted model to the measured points, the distance to the estimation point, and the spatial relationships among the measured values around the estimation location (ESRI 2014a) and the Kriging weights are calculated by minimizing the variance (li and Heap 2008) . The Ordinary Kriging is the most widely used Kriging method (Wackernagel 2003) and this method assumes that the data set has a stationary variance but also a non-stationary mean value within the search radius. The Ordinary Kriging is highly reliable and recommended for most data sets (Vertical Mapper User Guide 2008) .
StAtIStIcAl ANAlySeS OF lAyerS
CEll STATISTICS
In a local function, the value at each location on the output raster is a function of the input values at that location. When computing a local function, input rasters can be combined and a statistic can be calculated. In ArcGIS software, several cell statistics can be calculated for raster layers: 
Multivariate Statistics
The multivariate statistics allow exploration of relationships between many different data layers or types of attributes. In band collection function, main statistical measures (minimum, maximum, mean and standard deviation) can be calculated for every layer and in addition to these standard statistics, the covariance and correlation matrices can also be determined (ESRI 2014b).
The time series of monthly precipitation and temperature data for the years 1975, 1980, 1985, 1990, 1995, 2000, 2005 and 2010 were used for preparing spatial distribution layers of precipitation and temperature of the Aegean Region, Turkey. The Ordinary Kriging interpolation was applied for each month and a total of 192 interpolations were performed (96 for precipitation and 96 for temperature) and grid layers with 250-meter pixel size were formed. The Ordinary Kriging interpolation results of the precipitation and temperature data for January are shown in Figures 4 and 5, respectively.
Based on the multivariate statistics (band collection), spatial analyses were applied for the monthly precipitation and temperature layer series which calculated by the Ordinary Kriging. Table I (for precipitation) and Table II (for temperature) represent the main statistics, including the minimum, maximum, mean and standard deviation values. In addition, the correlation coefficients were calculated with these analyses (Tables III and IV) .
When examining Table I , it was seen that the highest "average precipitation" and the highest "precipitation" values were in December 1990. Table II shows that both highest "average temperature" and highest "temperature" values were in August 2010.
According to Table III, (For the years of 1975, 1980, 1985, 1990, 1995, 2000, 2005, and 2010 1975, 1980, 1985, 1990, 1995, 2000, 2005 and 2010 for all months (Table IV) . But, the correlations between layers of precipitation were examined, both high and low correlation values were observed. For precipitation layers, the highest correlation was observed between the year of 1975 and 2010 for January; 2005 and 2010 for February; 1985 and 1995 for March; 2005 and 2010 for April; 1990 and 2000 for May; 1990 and 1995 for June; 1975 and 2010 for July; 1975 and 2000 for August; 1980 and 2000 for September; 2000 and 2010 for October; 2005 and 2010 for November; 1980 and 1990 for December. By calculating cell statistics, a statistic for each cell in an output raster can be calculated based on the values of multiple input rasters (ESRI 2014b) . In this study; maximum, minimum, mean, median, range and standard deviation layers were produced by using precipitation and temperature layers for years 1975, 1980, 1985, 1990, 1995, 2000, 2005 and 2010 for all months. Totally 144 statistical layers were obtained (For the years of 1975, 1980, 1985, 1990, 1995, 2000, 2005, and 2010 Meteorological data are required in many fields such as environment, agriculture and management of natural disasters where spatial data are used. But meteorological data are generally available from a limited number of stations. For this reason, interpolation techniques are used to obtain complete surface information. In recent years, depending on the technological developments in computer and GIS, geostatistical methods are used in order to determine the spatial distribution of meteorological data and the Ordinary Kriging method is nowadays a preferable option in the literature. Unlike the deterministic methods, geostatistical interpolation techniques also utilize the statistical properties of the measured points. In geostatistical techniques the autocorrelation among the measured points is determined and spatial configuration of the sampling points around the estimation point is taken into consideration. In this study, spatial distributions of precipitation and temperature of the Aegean Region in Turkey for years 1975, 1980, 1985, 1990, 1995, 2000, 2005 and 2010 in 5-year periods were determined by the Ordinary 
